Associative polymers recently tested for their EOR potential in water-wet systems displayed a good potential for reducing residual oil saturation in polymer-flooded cores. In this work, an oil-wet porous medium was used to investigate these observations. A low molecular weight associative polymer was tested as a displacing agent and its ability to increase oil recovery on chemically treated oil-wet Berea cores was evaluated. Linear coreflood experiments were performed using filtered associative polymer solution as the EOR agent at standard pressure and 60°C temperature. Results from the polymer floods conducted at an established waterflood residual oil saturation (Sorw) yielded increased oil recoveries, i.e., reduced residual oil saturations, Sor, in the formation. The observed incremental oil production was a function of the injected associative polymer treatment volume; Sor decreased with increased injected associative polymer volume. It should be noted that at laboratory conditions it is often hard to establish and also distinguish a 100% water-cut; in other words, true residual oil saturation, Sorw, is often difficult to be established during water injection. Oil production profile can be discussed based on fractional flow theory, which defines the true Sorw at 100% water-cut. Whenever the produced water-cut is not precisely 100%, oil saturation in the formation is higher than the true Sorw; polymer injection with an improved mobility ratio compared to the water injection one results in an additional oil production, which could be misinterpreted as a reduction in the residual oil saturation, i.e., enhance oil production. Although this accelerated oil production is an attractive possibility (mobility control), it is not an EOR process. Our results are in agreement with previously reported observations in water-wet media related to the EOR nature of the injected associative polymer as opposed to the traditional mobility control of other, either synthetic or organic, polymers. The same results showed that the polymer mobility reduction is highly affected by the injected polymer velocity at the lower spectrum of velocity values and a correlation for the velocity dependent mobility reduction was developed. Finally, during the injection of the associative polymer, a column of oil-polymer emulsion was formed gradually in the separator which caused some difficulties and introduced uncertainties in the separator's fluids level readings, and thus eventually in the fluids saturation evaluation. Resistivity data obtained in real time were used to correct for the overestimated values of oil production during polymer injection attributed to the formation of the oil/water emulsion.
Introduction
Polymer flooding is the most commonly applied chemical enhanced oil recovery (EOR) technique with the most likely first documented publication dating back to 1964 (Sandiford, 1964; Pye, 1964) . Polymer flooding is suitable in adverse waterflood mobility ratios and heterogeneous reservoirs. Polymer injection may also contribute to an improved performance of other EOR or improved oil recovery (IOR) methods. Two of the most commonly used types of polymers for EOR/IOR purposes are biopolymers (typically xanthan gum) and synthetic polymers (hydrolyzed polyacrylamides (HPAM)). For field projects, mostly HPAM and derivatives are used mainly due to their low manufacturing cost and largerscale-production compared to biopolymers. Other types of polymers used in field applications include KYPAM (salinity-tolerant polyacrylamides) and AMPS (2-Acrylamido-2-methylpropane sulfonic acid) (Sheng et al., 2015) .
Water-soluble hydrophobically modified sulfonated polyacrylamide (or associative polymers) are aqueous soluble block copolymers that contain both water-soluble (hydrophilic) and water-insoluble components (varying levels of hydrophobicity). Associative polymers have been considered as possible substitutes of HPAM polymers in IOR applications (Seright et al., 2011; Tripathi et al., 2006; Reichenbach-Klinke et al., 2011; Reichenbach-Klinke et al., 2013; Aktas et al., 2008; Dupuis et al., 2010 and . The driving force for the association process is the interaction between the hydrophobic segments that arise in order to minimize their exposure to water (Tripathi et al. 2006) . According to Reichenbach-Klinke et al. 2016 , viscosity "generation" of associative polymers does not simply rely on the thickening effect through a higher molecular weight, but also on hydrophobic interactions between different polymer chains.
It is generally acceptable that polymer flooding does not reduce the true residual oil saturation (Lake, 1989; Sorbie, 1991) ; it mainly contributes in reaching residual oil saturation faster (lower pore volumes of injected fluid(s)), and thus, sometimes, more economically than water injection should one consider field operational costs. Some researchers (Wang et al., 2000 (Wang et al., , 2001a (Wang et al., and 2001b Urbissinova et al., 2010; Ranjbar et al., 1992; Qi et al., 2016; Reichenbach-Klinke et al., 2016) stated that in some types of polymers certain properties (e.g. elastic) may lead to improved microscopic sweep efficiency, thus reducing the residual oil saturation. Wang et al. (2001a) presented a driving mechanism, dragging force, which contributes to the mobilization of the remaining oil following water injection. Huh and Pope (2008) conducted an investigation of laboratory water/polymer floods and suggested that under certain circumstances polymer flooding can result in reduced residual oil saturation compared to the one achieved during water flood. The authors addressed the effectiveness of polymer floods conducted as either secondary or tertiary processes and showed that in water-wet core samples the reduced residual oil saturation was achieved only in the case of polymer flooding in the presence of oil (i.e., polymer flood conducted as a secondary process) but not in tertiary polymer floods.
In general, EOR processes should employ agents that exhibit thermal stability, electrolytic tolerance and good resistance to shear and biological degradation (Evani, 1983) in addition to being economically attractive. Associative polymers have the ability to generate greater viscosities compared to HPAM with similar molecular weight (Alexis et al., 2016) . Seright et al. (2011) investigated the rheological properties of selected associative polymers, their resistance to mechanical degradation, and their feasibility of deep propagation in producing formations. Alexis et al. (2016) performed a systematic evaluation of some types of associative polymers for oil displacement in different permeability cores under various brine salinities, temperatures, and long-term injectivity conditions. A detailed literature review easily reveals the lack of consistency in the definition of ″true″ residual oil saturation and the way it is achieved during laboratory core floods. This can be one of the reasons of some conflicting results reported in literature. For example, if ″true″ residual oil saturation denotes the ultimate oil saturation reached within the time/economic limitations (field/laboratory) of waterflooding the effect of polymer flooding on reducing the residual saturation can be clearly achieved. On the field scale, normally a critical field/segment production water cut is defined beyond which oil production is not economically justified. Therefore, initiating polymer injection at an early stage not only delays the water cut increase but also maintains oil production within economic limits.
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Rock and Fluids -Preparation and Characterization
Berea core samples are chemically treated to alter their wettability towards oil-wet (oil-wet or less water-wet depending on the treatment procedure). A summary of the wettability alteration process together with the wettability characterization of oil-wet cores are presented by Askarinezhad et al. (2017a) . The measured cores porosity and absolute brine permeability values are in the range of 21% -23% and 500 mD -900 mD, respectively. The brine used is synthetic seawater (SSW) with its composition summarized in Table 1 . Filtered isopar H (synthetic white oil) with 1.29 cp viscosity at room temperature is the oil used for the core flood tests. Note that isopar H does not contain heavy fractions (asphaltenes, resins) or polar components which practically eliminates any further wettability alteration during the experimental runs. The associative polymer used is a low molecular weight polymer, AP-L2, with good filterability (Reichenbach-Klinke et al., 2016) . A mother solution containing 1 wt% polymer is prepared and polymer samples containing lower concentrations are obtained by dilution with the same brine. Polymer powder is gradually added into the vortex of the filtered brine and the solution is stirred using an electric mechanical stirrer. During and after the polymer addition, the stirring speed is kept relatively high for about 30 minutes, which subsequently is lowered to a relatively low value for an overnight stirring. After confirming the homogeneity of the solution, the polymer is stored in the refrigerator.
Viscosity measurements -The viscosity of a 1000 ppm AP-L2 polymer solution is measured for temperatures ranging from 20°C to 80°C using the Anton Paar rheometer concentric cylinder (CC) configuration. Both increasing and decreasing shear rate viscosities are measured; Figure 1displays the polymer viscosities obtain only through the decreasing shear rate sequence. Polymer solution filtration before injection -Two methods are used for the polymer solution filtration; filtration under an approximately constant vacuum pressure condition, and filtration at constant rate. The former method, although simpler and faster, provides no possibility of monitoring the filtration process (i.e., rate of filtration); it is, however, sufficiently good to obtain fast and rough estimates of a solution's filterability. In the second method, a pump is used to inject the polymer solution through a filter disc of type RTTP 1.2 µm (provided from Merck Millipore). In this work, the second method is used with all polymer solutions injected at a rate of 5 ml/min. The measured output-pump pressure IOR NORWAY 2017 -19 th European Symposium on Improved Oil Recovery 24-27 April 2017, Stavanger, Norway profile during the filtration process is provided in Figure 2 . The rather sharp increase of the outputpump pressure suggests that the polymer solution may plug pathways of a 1.2 μm (and lesser) pore throat sizes, if it is injected in this form without a prior filtration. Viscosity measurements show an average 5% reduction in the viscosity of the polymer after filtration compared to the non-filtered polymer viscosity. Based on this observation, it is advisable to confirm polymer injectivity through a specific average pore/throat size prior to field or laboratory applications. The proper filter size can be approximated using the Kozeny correlation. 
Core Flood Tests -Results and Discussion
In this section, the detailed results of a polymer flooding experiment on a chemically treated oil-wet Berea sandstone are presented and discussed. In addition, key results from a similar polymer flood test conducted on a water-wet Berea core sample are also discussed and compared with the ones obtained from the oil-wet case polymer flooding. The entire core flood test series consists of three main steps: (a) steady-state (SS) relative permeability measurements, (b) water injection to establish the waterflood residual-oil saturation, S orw , and (c) polymer injection at S orw conditions to reach a new residual oil saturation, S orp .
Relative permeability curves for water-and oil-wet Berea core samples -SS relative permeability measurements on water-and oil-wet Berea cores are conducted at standard conditions using isopar H and SSW. In both cases, the injection conditions and displacement processes remained the same. Figure  3 shows the resulting relative permeability curves for both core wettability cases. The reference permeability values used to compute the relative permeability data are absolute permeabilities of each Figures 4 and 5 show that all above-mentioned parameters display a stabilized trend towards the end of the water flooding (66 PVs of SSW injected); the established remaining oil-saturation, referred to as water-flood residual oil saturation (S orw ), is equal to 0.24.
Polymer flooding -Following the stabilization of pressure, resistivity, and saturation, the heat-cabin temperature is increased to 60°C and another 10 PVs of SSW are injected for approximately 4 hours. Water saturation displays practically no change. Differential pressure, electrical resistivity index and water saturation are monitored at the new temperature-stable condition of 60°C. A method to obtain the temperature-elevation trend using resistivity data is presented by Askarinezhad et al. (2017b) . SSW injection is then switched to pre-filtered, tertiary, polymer injection. Breakthrough of an apparent oil bank occurred after approximately 1 PV of polymer injection. This coincided with the production of oil and a cloudy polymer solution. Resistivity index reached also its maximum value of 2.4 after the injection of approximately 1 PV of polymer solution. As demonstrated in Figure 6 , the differential pressure across the core sample from the start of the polymer injection showed a continuously increasing trend even after 10 PVs of injected polymer. During polymer injection, saturation changes are closely monitored through the oil level in the separator; approximately every 5-7 minutes a few oil drops are produced and entered the separator. The green square data in Figure 7a represent a normalized recovery factor (ratio of oil volume produced over the total oil volume in place prior to the initiation of water flooding) during water flooding, which, as mentioned above, is initiated at a water cut of f w =99.2%. The achieved additional normalized oil recovery of approximately 28% of the remaining oil at f w =99.2% (S or = 0.3) corresponds to 16% of the total remaining oil in place at the onset of water injection. The additional recovery is achieved after 60 PVs of injected SSW followed by a stable water saturation profile during the last 20 PVs of water flooding. After that, during the 10 PV associative polymer flooding the normalized recovery factor (brown circles) increased to 44%, i.e., a 16% additional oil recovery (based on the pre-water-flood condition of f w =99.2%) and ~10% of the total oil in place at residual/initial water saturation condition (S wi ). Figure 7b shows the corresponding production oil cut (f op ) during both water and polymer flooding. At the end of water flooding, the oil-cut is practically zero, and increases to approximately 1.25% during the first PVs of polymer injection. The normalized recovery factor during polymer flooding has not reached a plateau (Figure 7a ) with the water saturation increased from S w | orw =0.76 to S w =0.81 at the end of the polymer injection process.
After 10 PVs of polymer injection at constant injection rate of 2 ml/min, the injection rate is decreased in a stepwise manner from 2 ml/min to 0.05 ml/min. As shown in Figure 6 , at each step the differential pressure across the core displayed a sharp drop followed by a gradual increase to an approximate new plateau at a lower value than that of the previous higher injection rate (s) . The capillary number corresponding to these data is calculated from the equation provided above and plotted in Figure 8 . In the capillary number estimations we used the same approach as by Reichenbach-Klinke et al. (2016) ; the polymer-solution/oil IFT is considered to be  = 4.2 mN/m. In addition, the normalized residual oil Normalized residual oil saturation (S orN ) versus capillary number data obtained in this work are superimposed in Figure 9 to the CDC plot reported by Reichenbach-Klinke et al. (2016) for different associative polymer systems from oil displacement studies performed on water-wet core samples. It must be noted that in a standard CDC curve, such as the data from the water-wet core samples reported from Reichenbach-Klinke et al. (2016) , every single data point is representative of a stable (or quasistable) saturation condition obtained at the end of a flooding experiment. On the other hand, S orN versus N c data reported from this work (yellow filled triangular data points encompassed by red lines in Figure  9 ) represent dynamic normalized residual oil saturation changes for the corresponding capillary number during the oil displacement in oil-wet Berea core samples by single-phase polymer injection at a constant rate of 2 ml/min. More specifically, the S orN versus N c data from this work represent transient residual oil saturation changes before the approximate stabilization of oil saturation (S orN =0.81 at N c =1.8x10 shows that this stabilized data point agrees well with the established trend for polymer flooding in waterwet core samples reported previously, but probably resulting in slightly lower S orN values at a given capillary number compared to CDC results reported for water-wet media. Therefore, it can be argued that regardless of formation wettability, associative polymers display the potential to lower the residual oil saturation in both water-wet and oil-wet systems. The stabilized capillary number at the end of water flooding is about 3.5x10 -6 .
Figure 9 Residual oil saturation vs. capillary number -oil displacement experimental results for both oil-and water-wet sandstone cores -Water-wet data are from Reichenbach-Klinke et al. (2016).
Note that in Figure 9 the black color filled triangular data points encompassed by brown lines correspond to the lower polymer injection rates applied after the completion of 10 PVs polymer injection at constant rate of 2 ml/min (see Figure 6 ). These results show that although the capillary number is decreased (due to the lower applied differential pressures corresponding to lower rates), the oil production is not ceased and the remaining oil saturation decreased by an additional ~3%). The fact that the differential pressure (capillary number) and resistivity index are not fully stabilized after the prolonged continuous injection of polymer at a rate of 2 ml/min indicate that there could have been more mobile oil remaining in the core sample. Therefore, this additional oil recovery could have been probably produced by continuing polymer injection at the same 2 ml/min rate. As displayed in Figure  10 , a decrease in polymer injection rate yields an increase of the mobility reduction (resistance factor, RF), with this effect being more pronounced at lower polymer injection rates; see also results presented in Table 2 . Therefore, the observed additional oil recovery at lower polymer injection rates could be attributed to the occurred increase of mobility reduction, i.e., lower mobility ratios during polymer injection. The viscoelastic polymer properties may also contribute to the additional oil production at lower capillary numbers; this effect is more distinguishable at waterflood capillary numbers (N c around 10
) and is believed to be independent of capillary number (see for example Koh et al., 2016, and Wang et al., 2001a) . It must be pointed out that since differential pressure across the core, Δp, is not fully stabilized at the end of the 2 ml/min polymer injection rate (Figure 6 ), additional oil recovery would have occurred if polymer injection had continued at the same rate until Δp stabilization (the same argument can be made for the lower injection rates).
Figure 10 presents mobility reduction evolution in a selected short (0.1 PV) interval during polymer injection which displays the impact of polymer injection flow rate reduction on resistance factor (mobility reduction, RF). This behavior, known as shear-thinning mobility reduction, is caused by the formation of an associative network, via the intermolecular interactions among polymer chains, at low shear rates (flow velocities) in a porous medium which results in high RF values. Increasing shear rates (i.e., viscous forces) disrupt the weaker polymer chain bindings causing RF to decrease. A similar behavior was observed by Dupuis et al. (2010) controlled. This shear-controlled behavior can be seen, as stated above, during polymer injection (at different rates) and during the subsequent water/oil injection into the treated core sample, and it is translated into an irreversible permeability reduction (residual resistance factor, RRF). More details on this associative polymer behavior can be found in Reichenbach- Klinke et al. (2013) , ReichenbachKlinke et al. (2016) , and Dupuis et al. (2010) . The open-square blue data points shown in Figure 11 represent the mobility reduction that corresponds to a polymer injection flow rate as a function of shear rate in the oil-wet Berea core sample during tertiary polymer flooding. These data could be matched rather well with a power law model of the form
where RF ∞ is the theoretical value for resistance factor at infinite shear rate. C is a constant and n is an index showing the degree of dependency of polymer mobility reduction to velocity (or shear rate). This correlation agrees well with relationships presented by Reichenbach-Klinke et al. (2016) . For the data displayed in Figure 11 , RF ∞ =5, C=963 s n , and n=-0.82 yielding the solid line of the estimated RF-trend. The dashed line in Figure 11 represents the observed mobility reduction for the same polymer in the absence of oil (S w =1) reported by Reichenbach-Klinke et al. (2016) . The separation between the two (dashed and solid) curves can be attributed to the presence of oil that results in reduced permeability reductions and lower RF values. Compared to results reported by Reichenbach-Klinke et al. (2016) for AP-H2 (same associative polymer system with higher molecular weight compared to AP-L2), RF in this work are lower, since lower molecular weight associative polymers result in lower RF values. Table 2 summarizes the results obtained in this work, and displayed in Figure 11 , along with the corresponding apparent polymer viscosity values. Note that the initial brine mobility is 0.844 D/cp with k w (S orw )=0.419 D and water viscosity 0.497 cp at 60°C. Polymer flooding in water-wet core sample -A parallel polymer flooding experiment on a water-wet Berea sandstone is conducted at the same temperature and pressure conditions (T=60°C, overburden pressure and back pressure of 50 bar and 10 bar, respectively) as the ones applied for the oil-wet core sample. Measured results show an approximately 12% decrease (from S orw =0.41 to S orp =0.35) of the waterflood residual oil saturation. The polymer flood is conducted at 0.44 ml/min injection rate ) and the computed resistance factor is RF=10.8. This water-wet core RF vs. shear rate data is shown in Figure 11 as the red diamond point. Note that this point, as expected, is located between the two curves (solid and dashed) discussed above; above the oil-wet solid curve due to the core wetness, and below the water-wet dashed curve due to presence of oil in porous medium in this water-wet experiment. Summarizing, these results indicate that RF depends both on formation wettability and oil presence in a porous medium.
Remarks on the EOR contributing mechanisms of associative polymers -It is well documented that mobility reduction during polymer injection -the main cause of additional oil recovery either as accelerated oil or reduced residual oil saturation -is due to a combined effect of viscosity increase and permeability reduction. Polymer retention can cause permeability reduction due to the presence of remaining polymer in a porous medium. Polymer adsorption on water-wet rock surface, expressed as the ratio between the thickness of the adsorbed layer and the pore radius, is used to express permeability reduction (see for example Stavland et al. 2006; Mennella et al. 2001; Zaitoun and Kohler, 1988) . Based on this model, there is a much higher potential for increased permeability reduction in a water-wet porous medium than oil-wet one, since the potential to adsorb polymer is significantly higher in waterwet medium.
Associative-polymer/oil systems display relatively lower IFT values (due to the hydrophobic groups and depending on the associative content) compared to that of brine/oil ones. This IFT difference between the two systems is normally about one order of magnitude (in this study the IFT difference is less than one order of magnitude). Therefore, although a contributing factor, this slightly lower IFT between associative polymers and oil cannot be considered as a significant EOR contributing mechanism.
The main EOR contributing mechanism should be attributed to the unique properties of the associative polymers. Wang et al. (2000 and 2001a) discussed the importance of viscous-elastic PAM polymer behavior to increasing oil recovery, and based on oil-and water-wet micromodel/core polymer flooding presented a driving mechanism that contributes to the mobilization of the remaining oil after water flood in the form of oil films at the pore surface. According to Wang et al. (2001a) , the flowing polymer causes a dragging force on the oil film on the pore surface (combined force perpendicular to the oilwater interface overcoming the restraining capillary force and viscous dragging force parallel to the oilwater interface) that mobilizes the residual oil. It is believed that the dragging effect is further improved by using associative polymers with a lower polymer/oil IFT compared to PAMs. Lower IFTs increase the engagement between the passing polymer with the residing oil films on the surface leading to a more effective flow of the oil. Urbissinova et al. (2010) investigated the elasticity of polymer-based fluids on the microscopic sweep efficiency through an experimental work. Their results showed that polymer solutions with higher elasticity exhibited higher resistance factors resulting in higher sweep efficiencies and lower residual oil saturations.
Fractional flow analysis -Remaining vs. true residual oil saturation -Some studies reported that polymers can reduce residual oil saturation; however, the term 'residual oil saturation' meaning the 'true' residual oil saturation must be used with caution. Figure 12 displays the established normalized oil recovery factor (NORF) (remaining oil recovery normalized by the established waterflood residual oil saturation, S orw ) as a function of mobility ratio at four different production water-cut (f w ) conditions. Note that the measured oil-wet core sample relative permeability curves presented in Figure 3 are used in these calculations. It must be noted that since the "true" residual oil saturation (S orT ) is not known, the waterflood-residual oil saturation (S orw ) measured in this work, is assumed to be equal to S orT in this analysis. The NORF results show that even for high water cuts (f w ≥95%) the corresponding NORF is less than one, especially for adverse mobility ratios (e.g., highly viscous oil formations). For example, cases E for mobility ratio of 1000 and B′ for mobility ratio of 0.12 display corresponding oil recovery factors of NORF=0. 86 and NORF=0.97 . This confirms the common understanding that the application of polymer as an agent to improve displacement sweep efficiency is considerably more beneficial in adverse mobility ratio oil displacements processes. Initiation of tertiary polymer floods at these high water cut conditions, which could wrongly considered to be equal to unity during water injection, may lead to an erroneous conclusion of the value of reduced residual oil saturation, S orw . In reality, the observed incremental oil production during polymer injection reflects an accelerated oil production.
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Figure 12 Normalized oil recovery factor (NORF) as a function of mobility ratio at four production water cuts -Oil-wet Berea sandstone core sample.
For a typical waterflood case for which the mobility ratio is M wf =3 (e.g., the mobility ratio during water injection in this study), the results displayed in Figure 12 suggest that there is approximately 6% NORF difference between the cases in which production water cut is 99.99% and 100% (cases B and C, respectively). Similarly, at the same mobility ratio, this difference is around 11% between 99% and 100% water cuts (cases A and C, respectively). Assume a reservoir undergoing water injection at mobility ratio of M wf =3 and based on fluid measurements, the produced water cut is measured to be 99.95% ± 0.05%. If we assume the upper limit as the correct water cut (i.e. f w =100.00%, case C) while in reality the actual water cut is equal to 99.9% (case A), the NORF recovery data in Figure 12 show that there is an approximately 11% recovery difference between these two cases; and it must be noted that this 11% additional recovery by water flooding (point A to point C) may be achieved only through the injection of significantly large number of water PVs. This may not be practically possible in the laboratory for several operational reasons, and of course impossible in field applications. If instead a polymer flooding with mobility ratio of M pf =0.12 is initiated at conditions represented by point A (i.e., during the associative-polymer flooding at injection rate of 2 ml/min in this study) at the same production water cut, then one will transition from point A to point A′ yielding a NORF=0.94. Then, further injection of polymer will increase NORF to 0.97 (point B′) at the water-cut condition of 99.99% and eventually NORF=1 (at point C′). After point C′ any additional oil recovery is attributed to the reduction in the "true" residual oil saturation that refer to NORF values beyond NORF=1.
The injection rates together with the corresponding polymer apparent viscosities and mobility ratios are summarized in Table 3 . Note that at lower polymer injection rates since the polymer apparent viscosity increases (Table 2 ) the resulting effective mobility ratio decreases. These lower mobility ratios correspond to higher oil recoveries ( Figure 12) ; slightly higher oil recovery was observed at lower injection rates as discussed in previous sections. However, since the polymer flow rate is low, the higher-recovery effect is observed after significantly long injection periods (please refer to corresponding times needed to inject 1 PV of polymer in Table 3 ).
As stated above, achieving NORF of 1 may require very long injection times that may not be practically feasible in the laboratory. In addition, since the fluids saturation changes are very small, the measured European Symposium on Improved Oil Recovery 24-27 April 2017, Stavanger, Norway differential pressure and resistivity across the core display a leveling-off trend. On the other hand, in relatively long-lasting experiments, there are always technical uncertainties such as small temperature variations and typical fluid leakages that may yield misleading effects on such marginal saturation changes. Therefore, there is a "time limit" in laboratory core flooding tests based on which achieved fluids saturation are considered as "final" based on testing conditions. 
Conclusions
The results presented and observations reported from the associative polymer floods conducted in this work, at an established waterflood residual oil saturation, lead to the following conclusions for the tested AP-L2 associative polymer:
 The tested associative polymer is a chemical agent, which can cause high mobility reductions even in oil-wet porous media.  Incremental oil production during the associative polymer tertiary flooding is a function of the injected polymer treatment volume; the remaining oil saturation decreased with increased injected polymer volume.  The fact that incremental oil is also observed at reduced polymer injection rates advocates incremental oil in the oil-wet porous media governed by improved mobility ratios. This is a combined effect of continuous polymer injection (at non-stabilized pressure/resistivity/saturation conditions), and/or higher mobility reductions (occurred at lower injection rates that result in improved mobility ratio, and thus higher oil recoveries based on fractional flow theory).  At laboratory conditions, measurements uncertainty and time constraints may often lead to practical difficulties in establishing, and also distinguishing, a 100% water-cut. The true residual oil saturation is, therefore, often difficult to be established during water injection.  Real-time resistivity measurements conducted during core flood tests can be a valuable tool both for core fluids saturation monitoring and for improved saturation evaluation in flooded porous media. 
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